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[0058] ffltm ( d ) 

wmm. ( c ) ioogj-3 omML%<D7kMiti- h y 

*?§?S lOOOmlfc 1 2 Jtl:%tON a C 1 Oy(c?§ 
?g 5 0 m 1 <Offl^*»»fe:aai L, 10 ^HBfflHf 

30 ttfr^rnvm ( d ) 

[0059] vg!}%l« ( d ' ) 

1 2il%<7)N a C 1 O*»««0ttfli** 5 0mlH 
1 0 0 0ml fflm ( d ) h|SI»cO 

v-7KS?-fb--y^;HB^#:153 v *» -t&k-hiSm'R (d' ) 

[0060] ( 2 ) IE® 
iEfii (a) 

vg%« ( a ) i o ommmzMtx , -y h y 

40 0. 5M*SP, MWifflb IsXijiV-X^is^iV^LiVxi— 
^(CMC) 0. laiSEfeiV^S'Jt LXXVtY- 
77^nifl/>{PTFE) 0. 2SfigPSrS?.jD 

ffiM&iDffifczmtx^-xy-znfz* zlx, n 

>— h^5E*L, Kjftft. jDfffig^U. jE« (a) 5r# 
[ 0 0 6 1 3 IE& ( b ) 

VSWB ( a ) C0rti?y izmVsm ( b ) SrfflV^ £ fclil 
iE@ ( a ) t|l|««0»ff*ff V\ jE« ( b ) 

50 ?t. 



1 3 

[00 62] IE® ( c ) 

«wa ( a ) cDith o tc*SMi ( c ) tm^tzzta 

fc. 

[ 0 0 6 3 ] IBS ( d ) 

7 5 mMMcoftVnM ( d ) *i XX/ 2 5M9JOffi»« 
( d ' ) tf)S^«*ffll^i fcJaWK IE® ( a ) k H 

Wtlft £?tV\ IE® ( d ) iWz. 
[0064] ( 3 ) MM 
Wft(a-l) 

JESS ( a) kSffikOlSfcH^V— tu 
E3#£SWU $£>lcg£[HLT, m®f¥ (a) &f§ 

4. «®P (a) W±TtejE**m«*fcR9ftttfc* 
k. ::ft£&g^-*rtlc}$AU£. ft®S« 

£&AU WD tT*^BjOHS6^*?ffi ( a - 1 ) £ 
. £ c7)m?fiti 4 / 5 S C *M X<7)=- -v IrjUTmWV, 

mx'h o . «fl&rt<o£SUi*> i . 2 m i r** . fflv 

1 7jcfl*£ 4 0 g/'J 7 hfUnm-grX-maLtzTJl'*} 'J 
[0065] Wfc ( a - 1 ) CC-feWf . Affi^Sfftg* 

( g ) C*BMb- -v WW 1 -5 
ht t^B#£0tt^M2 8 9mAh/g$r^t^ffi) <0 
1. 4teT"J>&. 
[0 0 6 6] (a-2) 

IE® ( a ) OSHS*^ i . 6 5fg<OatiSfi5:^om 

fij&ffl^/sikjjw, «a ( a- 1 > tmmnt&ftzft 

W ( a-2 ) 
[0067]«H&(b-l) 

IE® ( b ) J:tf jEfli ( b ) (JDJIfj^Mo i . 4fgOBt 
8ftS*S:»ofta*fflv^ii:Ja^h, «fft (a-1 ) k 

mmn&ftzff^. iKfi ( b - 1 > zntz. 

[0068]«j| (b-2) 

ie® ( b ) cr,mmmM.co 1 . e 5®e>mik®&£ft^>n. 
m&m^tzztaft. vm (b-i ) t nwrMfctt 
w mm (b-2 ) zntz. 

[0069] WM ( c - 1 ) 

IE® ( c ) axx/iEm ( c ) cowm^m.<7) 1 . 4fgcoa 

KSifcftoftftfcJflvtfs.rfcJai'k ( a - 1 ) k 

i»i«^)aw^^if w i±^F"j£7>m?te ( c - 1 ) «r»fc. 

[0070]ti(c-2) 

IE® ( c ) cr>mm®M,<7) 1 • 6 5fg«Jif&<g4£JSf-pm 
Kffli^ItW, «ift ( c - 1 ) k ra*<0*W^*45 



(8) #02002-110154 

1 4 

t\ mm ( c-2) 

[0071]Sa(d-D 

IE® ( d ) fcitXIE® ( d ) coaf&^»«0 1 . 4M 
f&^4$rftom®$rffl^/c^kW?k WM ( a - 1 ) k 
liiHicOiK^i&WVK ( d- 1 ) 
(0072]li(d-2) 

IE® ( d ) <rmW&%.<?> 1.65 fe<7)Wi&®M£%r?%. 
«fflV^fc£fcJSW>, Wft (d - 1 ) i:H««>«t#*fT 
V\ ©it ( c-2) Sr»/S. 
10 [ 0 0 7 3 ] ( 4 ) IKffiOiFtii 

( i ) m&nmtm 

nhtitzmma. Ka»2 4BsiBiwit3t. a^troi 

£2 OTTO. 2A<0«SMT1 5B*itftfr«U *<0f& 
2 0TT1BWBJM1U!:. &WC\ 20°CT0. 4A<7) 

BcSHiTttfftmffi* 5 1 V(cfc&*T«ilt&i«$-frfc. 
ZOWiitt 2®mV& Ltzm. W.MZ4 5TT 1 SfSJtf) 

[00 74] (ii 

#iW?M;H£ £ 2 0 T X* 0 . 2 A coWfrMX' 1 5 B$I§]2E 
20 -eo^2 0'CT'l^S^St/i. 2 0'C 

to. 4 a comfimx'^M&w ivc^ti.^ x-mm z 

ttWKI«**0. 4A*3j;lA'l oA^-^-omjtes 

^»ci oa sriamm»s[ffl* J o . 4 A<?D^-&co«?te^»c 
-r. 

[007 5] (iii) l*3SffflE2l 
2 0*CT 2 . 0 AOttSiifflTIE®S*«0 1 . 2 

[0076] (iv) areu-r-yoflbe 

fc:«!S«T*4*«*a (Hg/HgO) 2rAfl, #^ 

®tc*fri>iE®t5 iixms^mfi^assT^ <t d C L 

40 7t. -?-LT. 0. 4A«Ott8iMT. lE®* 1 ^**^, 

[0077] ftfgf-r(mAh)«. na^XfiU^ 
-0. 9VK-0. 6V (S^Hg/HgO) tc^^i 

T<o*si* (issiCn ) *>4>. jEmnmmmo . 

5V*^-0. 1 V (^Hg/HgO) KSr&ilTCDfl 
MS (IE®SfiC P ) SrH§K^T^«>7t. »4><XfeK« 
U-r-7"Rdis(mAh){i. IE®S*Cp(mAh)TSi|o 
TW^*ffl(% : *tIE®S*)t:^tJt. ^*$:*1 C 
50 SrT. 



(9) 



1 5 



[0078] ( v ) m 

T/A t ) CO 1 1 , 4 . 0 Ac7)mSSffiT-m?te£?t« t s 



13fB2 002-1 10154 
1 6 

^LT. 5 0 0®@<D^g*C5oo 
[0079] 

[*1 ] 







Qua 
(mAh> 


X100(%) 


(Kg/cm 2 ) 


X10OO6) 


xioopt) 


a-1 


i. 40 


2300 


9 7.3 


6. 0 


5 


9 5 


a-2 


1.6 5 


2000 


9 7.4 


2. 5 


5 


9 9 


b-I 


1.4 0 


2 2 8 0 


9 7.0 


6. 2 


5 


9 4 


b-2 


1. 65 


19 80 


9 6.7 


2. 6 


5 


9 8 


c-1- 


1. 40 


2300 


9 7.5 


19.0 


2 5 


6 2 


! c-2 


1. 65 


2 0 0 0 


9 7.3 


6. 5 


2 5 


9 5 


d-1 


1. 40 


2 18 5 


9 7.4 


3. 5 


-5 


7 9 


d-2 


1.6 5 


19 00 


9 8.1 


1. 8 


-5 


8 8 



[0080] ^.lfr&hfy&XoliZ, mm (a-1 ) 

^wmmm^^-r. mmcojfzmv-r-yz&ftLK 
m&t>mhtih -r t *m lx \,\ h . 

[0 08 1] %ti. mm (d-l ) ti£V (d-2) it 
fc . m^K^i-fk&H^'t'^ Sit . 

[0082] mmm 2 > *«Hk- -y ^EB&#»*fc: 

o, Zn, Cd, Ca, Sr N Mn, A 1 , CofcZ : 



* ru £ ft fi C o i; M g tiX V ^ Tjc^-fk- y ^r;Hl 



1 0 At m ) 10 0 Sfig&cOglffik: 5 -S.mMcD7kW.it 3 > < 

20 mt. mmmcomm ( a - 1 > ^^ti^^ii-cm 
Ci„ix ioo) zmm (a-i > fcnaucajeLfc. 

- 1 ) cornet mmcDm$x*imLfzmmcDi&Mki>$k2 

iZ^rt. 
[0083 ] 
[*2] 







Ca4 






<m«x> 


(mAh) 


X100<%) 




0 I 


2 3 0 0 


5 7 


M K 


3 ! 


2 3 0 0 


9 5 


Co 


3 


2 3 2 5 


9 3 


Zn 


3 


2 3 0 0 


9 4 


! ca 


3 


2 3 0 0 


9 5 


Ca 


3 


2 3 0 0 


9 4 


Sr 


3 


2 3 0 0 


94 i 


Mn 


3 


2 3 5 0 


9 2 1 


Al 


3 


2 3 00 


9 2 


I Co+Zn 


1 (Co)+ 2 (Zn) 


2 3 2 5 


9 7 


Co+Mg 


l(Co)+2(Mg) 


2 3 2 5 


9 8 1 



fr^m$%mmt>mt>ix& zti^Lx^^. 
[0085] mmm 3 > *mt- -y ^ym»flt»*t: 



(b-i) kmmcomM&imLtc. zlx, znnm. 
natt^o . 4 A<73%^om«6^*co. 4 ^mm ( b - 
i) tmrnzmfcttz. ?mit--y'!ni<®mmztt't&* 



50 



Tjk-t. nil 7^-ft--y^m?§^*(cM-r-?.7kis 

ita/tjUhcomMitmrfO. 005-0. 20>ffi$&zi5 
^X. 3c^L/S«6S**«»<9ix4Cfc*3StTV^4. 
[00863 «H»J4 » Ig 1 X'Om-th TlVti V yj< 
JB«<0«KS:ftifcC fcfctfk ( a ) comtstm 

xmm(a-2) tmmonmzwmLtz. zlx. * 
otmrnftimtfi o . a ao^i^ico. 4 zmm 

( a - 2 ) tf0%^i; H*t883t L . ffllSti . N a O H 



(10) 



1 7 

l oxSfctJV^x l NJilhtf>T;M? VTkWWLZM^&Z. 

[0087] immms » is i tfoxe^tsft^jp^fc ± 



(a-2 ) i: 



(a-2) cr>%^bmmi*zm%.Lfz. tmakv&fe 



10 



#i2002-l 10 154 
1 8 

[0088] «H$fefla|6» lS2tfc(t-l.^im$r^i. 
^.TfcJ^k j£4Mt (a) cr>i%£ tmm<7)&ft£ftiX 
«**>iSIMtS:WKU <e*l4>£flHrvaEft (a-2) 
tl§l«^«?a$r^SL7t. -e-LT, *<?)WMMffiM.tf 
0. 4AO%£Ott^*Co.«&it/^*ilf#3MC 

soo-HCiniX 100) SrUfffi ( a-2 ) R&fc: 

?g, 2NWNaOH*?g?g, 2 N£0L i OH*$gigfc J: 
tf 1 Nft<7) NaOHt 1 N#<7)L i O H t Sr^^jg 



[0089] 





, (mAh) 


X100(%) 


*&* 


2000 


99 


2N©KOH*»« 


2 0 0 0 


9 9 


2NONaOH*»SK 


2 00 0 


9 9 i 


2 N0>IiOH;M&i£ 


20 5 0 


10 0 


( 1 N#0> NaOH+ 
1 LiOH) ^-^"tK^S 


2 0 2 5 


10 0 



[0090] m3&. i^-ttitD-frtimzm^xi*. i 
x^m^WMtfn hixhztZyfiisX^h. 
[0091] immmT} 
( i ) mm. 

$SW« ( e ) 
( i ) SSI <T>1M 

wfcws&a < T^j^fi ioum) ioo nM-mnrnwiz 

Ah Lfc . ^fe v * Sr 1 2 0 T^M^^T" 3 ^fEBnlft L 30 

lt?^>l'htf4L&LX^hZtZ7f;LX^&. 

[0092] (ii) m2cr>T.m 
m 1 <^>TMXnhiXtzm^. 1 0 0 g £ 1 0 N^TkgHL;^ 
h 'J ^.MefcfcfcftAL. »&*ifc#Bt?R* 5 O-CldJD 
SRL*:. fcuvc\ ^MRfcKWSWS*** 1 1 2S»%tfON 
aC 1 07j<>S»ESr4 0 0m 1 «TU£. -£OflL 
BMfcRJ&WXSM-* cfc-pC KWM* 1 B*iSIJ§if¥ Utttt 

&Wt\ «5fc£4HltU *asfcJ:tfSa*LT* £9 40 
i^dfi^kgHfcn^VH- <3A/l/htf>BtffcR3. 12) 
£3i"t 4 i^KStffc- -y ^ ( - v *A*WMKL 2 • 
9 8 ) GSfttttt£. ( e ) 

[0093] RJE* , T/l^ U *?§^0±S(±*lfeT'J> 

[0094] 3§feff ( f ) 

mantis *5o 



p H 1 2cr> 7 mi\Li- V U <7A*?f JS^^AL. 

w.) . sasr^-^A^capfs (s§<bfj) ««tt/t 
tife&z^&th tx-mmmmtf 1 2«*%^»n a c 1 

[009 5] (ii)^2<7)I^ 

1 OOg^^O^^HM^'l 2ll%WaC 1 O* 
0 0ml MT Ltz . -eot*. ^t^-fbRJE* 5 

mi-t&xoiz. tiim&ivmiifflLmi-ft:. ^ 
x\ mifcZttML. 7)i8ii5£xs&,mLx. mmiz***/ 
fcmt^s^uh {^^>wcrmim.3 . 1 3 > srw-rs 

Jf^ isftSSUt— v trjlr ( -y ^jVOMftM. 2 • 9 9 ) H 

^y*^?Ko±^i*ife-C'j)0, Rjcttfc«rtat:*itt 

[0096] VS^« ( S ) 



(11) 



2002-1 10154 



1 9 

Lt-. zwbz *mt- -y ffimmftffijzcDim iz m m 
Ltza m.7mit 3 > w h coma , *®Ht- •» 

1 0 oa*gM:*f U 511*t*-5)t. 
[0097] »WC. 4Mft*4>fc. tf3WH«#l 2S 
4%<7)NaC 1 0^mW.i3 0 0m lj^AU. -tO 

LT „ affiles ^SHLisA/P h ( rmVp h com 
11) h**i'*mc--v A r)V 

jvcTMttSki. 9 7 ) •ttefr-hmmw 
( g ) ell, ftbtifii^ttzmco-iffiam ( e > ~ 

(g) ii, Ufn^O. 1 S/cm^JE^^«*S- 

(Cli rj y n'/I^ h c7)g?<ft3a#* 3 * CI £ 6 &IM4<Dffilr v** ^ 
[0098] ( h ) 

3 ms,%<r>-?7* ^M.Ttmz-SAstzTmiik- -y tr/m 

*tt»5fc ( T^SS 1 0 // m ) 10 0 MiSPO^ffitC 5 

mgXffii 1 0 0 gizfffi L*W$> 1 8 N«0*IWfc^ 
h'J «7 £ 8 m 1 ffi&n L . % £*ifcffl^ft £ , 1 
0 0X:OJn*^£& 9 v>f *ojft£!SUIf L 

< h ) «»0 . ISA m«ff»* 



2 0 



10 



20 



30 



[0099] ( 2 ) IE® 
IE® ( e ) 

8 SflSffiOtiHMf ( h ) Jtt^l 5SjMBtf>iSMt 
( e ) com.&Vsl 0 OSISCSL, BMfc4 7f/Pt''> 

u-X ( C M C ) £ 0 . 1 £*tf £ J: WWRBTft & ?K 
'Jf K57;^OIf 1/y (PTEF) JO. 2M*gp 



h £ 3 aC7COlffl?L«JtSr*'rs^^Jilx- I- 
U (6«U MELT IE* ( e ) 
[ 0 1 0 0 ] IE® ( f ) 

*SMf ( e ) Offcfo 9 CiHMt ( f ) fcfflvvfcifcJafl- 
f±. iES ( e ) fcliaHcLTIE® ( f ) 
[ 0 1 0 1 ] IE® ( g ) 

ftWtt ( e ) <oftb 0 fc^fHMt ( g ) fcjfl^fc;: fcjatt 
f±. IE® ( e > i:|l|8H;:LTIE® ( s ) 
[0102] ( 3 ) «A 
(e) 

jE® ( a ) Oft^ 9 tCiEffi ( e ) £fflV\ L 
^l&Z^ixA^V/V -v 3^^/11 -y h)U 

m ( e ) we ( e ) tci3v."c. 

[0103]l«(f ) 

IE® ( e ) offcb 9 tjEffi ( f ) Srfflv^i kWUi. 

mm ( e ) tisi«tcUTm?tt ( f > *»st. 

[0104]li(g) 

IE® ( e ) tfjffcbDtelE* ( g ) Srffl^fcC: tfiWIi. 
( e ) t|HI«^LTSM ( g ) ff 4>^1 

•r. 

[0 105] 
[Ift4] 



ttlft 




(mAh) 


C loA • Co.4A 

X100(%) 


Pa,, 

(Kg/cm*) 


Rdu • C p 
X100(%) 


X100(%) 


tttte 


1. 40 


2 3 00 


9 7. 3 


6. 0 


5 


9 9 




1. 40 


2 300 


9 7.4 


6. 0 


5 


9 9 




1. 40 


2295 


9 7.1 


6. 2 


5 


9 8 



[0106] *4 ttM ( e ) ~ ( g ) (iffi^lTt^ 

( e ) - ( g ) 0^<oj«'jir-7'fc3s*tf>aE*yir 

[0107] CH*fe^8> SB l oiiKis^t, JnJK^ 



mommzmmL, mmtzmtLtz. iswKtw&th 
m<7)t\®&%,<o&& (t> w,iconnx"^^ixtzm 

%bmzmm*.be>m$kzmi5 iztjk-r. 

[0 108] 
[*5] 



(12) 



2 1 



f*^2 0 0 2-l 10 154 
2 2 



t rc> 






Qua 


60 




*o 


2 3 0 0 


6 0 






2 3 0 0 


10 0 


fcfe , 




2 3 0 0 


12 0 


ate 




2 3 0 5 ! 


13 0 




SI/ 


I 2 3 0 0 


14 0 






2 3 0 0 


16 0 


^& 




2 2 9 5 


[ 17 0 




at 


19 4 0 



c o i o 9 ] m 5 izTjk-tx o 6 o'cmms^T 

IS^<7)$FjS3riSJ£®Bi±8 0 — 16 OTTCb&fc**. 

[Olio] «Hte#l9> U*»»w>att*f«. 

fc£fcJ2Wk ( e ) kftmizLxm«<r$8WR* 

WftU £ix4>£fflv>T«fe (e) fcHttottftSKS 

1 1 N^jM^U Trt^ U*J8«* 

j£4Mf ( e ) fcra«teLT$Sft*£« 
jit. :n^fflv^t>l (e ) fcRHtO*ft*IGtU 



10 



20 



;U t- gfcfrfc J: tftfSHfc- •/ ffiBtf>IWfcttJRfc 
fifiOSfcm U If — :/* S: Jl fcaHW h^b tfX' 

[0i] ifwm^M<rmm. i caw-sis i ois-ctt 

[02 ] xminrnMcoBm i <c i om-cia 
[03 ] *%pn<7)mM<v&m 1 Kfctt&ss i oxetiE 

[04] *&9J0)ggStl>&fli 3 (C tJ f* -5 m 2 CDIST'ffl 



[0111] 



*30 



[01 ] 



2500 



2000- 



< 

6 

- 1500 



11 



500- 




Q00 



005 010 015 O20 



0.25 




[H3] 




120 



(14) 



2002-1 101 54 



[H4] 



3500 




T 

0 



t 1 r 

5 10 15 

<N) 



r 
20 



(72) ®7K 



<72)«#& iHS 

F^— A(##) 5H050 AA08 BA14 CA03 CB16 DA02 

FA17 FA18 GA02 GA13 GA14 
GA27 HAOO HA10 HA14 



